Abstract -A new nerve fiber model has been developed, incorporating electrical characteristics of human myelinated sensory nerve fibers. It will be used to determine the response of myelinated somatosensory nerve fibers in the spinal cord to electrical stimulation with an epidurally placed electrode.
Introduction Methods
Spinal cord stimulation (SCS) for the management of chronic pain implies electrical stimulation of large myelinated somatosensory dorsal column (DC) fibers to block pain pathways to the brain. At the University of Twente, a computer model has been developed, which simulates the direct effects of SCS [I] . This model consists of a volume conductor model and a nerve fiber model, representing the spinal cord and surrounding anatomical structures, and the electrical behavior of the myelinated nerve fibers in the spinal cord, respectively. , and used to calculate the intracellular sodium concentration. All parameters were taken from literature, except for the intra axonal resistance and the leakage conductance. Both parameters were adjusted to-obtain a correct conduction velocity and AP amplitude.
The results presented here were calculated with a simple configuration. A point source was modeled in an infinite, homogeneous medium (resistance 3.0 am), containing a single, straight, myelinated nerve fiber at 3 mm distance, whose presence did not disturb the potential distribution. The nerve fiber model had 51 nodes of Ranvier, all of them made excitable. The nodal membrane current has a capacitive, a leakage, a sodium, and a (fast) potassium component. The sodium and potassium channels are voltage dependent. The myelin sheath is supposed to be a perfect insulator, periodically interrupted at the nodes of Ranvier.
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Results
The intra axonal resistance was set at 0.35 h, which is less than used in the model of Chiu (0.7 a m ) . The leakage conductance was calculated to be 950 S/m2, which is also less than previously used (1280 S/m2). Figure 1 shows the simulated propagation of an AP along the nodes of Ranvier of a 15 pm myelinated nerve fiber. Excitation started at the nodes closest to the point source, and propagation occurd in both directions. The AP's at the 10 adjacent nodes are shown. 
Discussion
A new model has been developed to determine the response of human myelinated DC fibers to SCS with an epidurally placed electrode. Properties determined from human sensory nerve fibers were implemented to simulate the electrical characteristics of these fibers.
Since the propagational behavior of a model completely based on parameters suggested by Schwarz is not correct, and to obtain a close fit with human fiber characteristics determined by Behse [5] and Schalow et al. [6] , intra axonal resistance and leakage conductance were adjusted. These fiber parameters are difficult to determine experimentally, and are not well established.
The next step will be the implementation of this nerve fiber model in the SCS computer model, and investigate thq properties of the model when stimulation will be performed' with electrode configurations different from a point source and in an inhomogeneous volume conductor model. 
